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(54) TREATMENT OF ORGANIC HALOGEN COMPOUND WASTE GAS CONTAINING FLUORINE AND DEVICE THEREFOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for continuously treating 
an organic halogen compound waste decomposition waste gas containing 
fluorine with a small quantity of water and capable of recovering valuable 
CaF2. 

SOLUTION: The method is by allowing HF and HCI in the decomposition 
waste gas continuously supplied from a decomposition device 20 of, for 
example, chlorofluorocarbon 12 to contact with an alkali solution 
continuously supplied from an alkali tank 40 and containing Ca(0H)2 in a 
prescribed concentration to form a neutralized material of insoluble CaF2 
and soluble CaCI2, circulating the alkali solution containing the neutralized 
material to return to the tank 40, taking out a fixed quantity of the alkali 
solution containing the neutralized material from the alkali tank 40 on the 
other hand to remove and recover CaF2 by a dehydrator 51, returning the 
separated water separated by the dehydrator 51 to the tank 40 after 
discharging a part thereof, supplying Ca(OH)2 in the quantity corresponding 
to the quantity of the returned water by an alkali constant quantity feeder 
44 and further supplying new water in the quantity corresponding to the 
discharged quantity of the separated water and Ca(0H)2 to the alkali tank 
40 to regulate CaCI2 in the tank 40 to a prescribed concentration. 
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(54) mmo^m yy»^t^tsmm/\uy>it^m^:^7.(oim^&:&xmu 
(57) imm] 

iMt^h'mmjm^^f\.^^mm^y^^<o\\¥ ^ hc 1 

T/W;^?yif(40);5^e>iffii^#t^^?tLCa (OH)2^^ 

rjv^ y ^«(40) t^M-r J: b r?\^i3 y 

i^. — ryu;?? y;ff (40);5-^tt'^pi^^-^tpTyw;?7 y^ 
f^^-^fi<3olti9fcU|5i^til(51)-eC a Fg^^^. 
iHlilXL. ji$£7K^(51)-C5^ilbfc5>ll7K^-^iNmb:fe^ 
1f(40)lcML. MbifcTKfitcE'a'oTCa (OH)2$:r 
/v;^7y5£fi#tj^«i|-e(44)#t^b. 

ilTfct^aiC^-^oT^gfTK^C a (OH)2^r/V:«7y«(4 
0)iC§ti^L-Clf (40)tf^C>Ca C 1 a^Sr^^^^tCfSo 
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U ;i(Dj3Si7K^S-C5>ilUfc7K^T/i-:<7yWtcMb. 

m^^ti^m^y^^\^^t^y ^y^[:7i<.mRxj^m^t7i^m^. 

^mmxmm'rhr/i^^vmmtmm^'tx^mm\^<7y 
y ^h.h mn'^(omc-)3 ;\^^^ A e ^i^m 

h^^!f^^^tsr/^:ijvmm^~'^m^om.vtzi.x^ 
b7K^mit{crji^:^vmcm^i.x. T/i^:^vm\ci^^ 

^r#^i^-r Srir^l^t-r^ ^5^31 2 ^ 3 tciaifeco 
[ft 5 ] UiK^m UT^* y yit^/Vt^ ^ A 

<oy ym^^ts^w^^^xi ^>it^mm^:^(D^m^mo 



mWt^h<Dyyitii^m:^y^^Tjvi}^)mt^hmA\^1tT 
yyit^m:^y^^rjv'^^)mt^^^^x^ 

^^^m^^t^Tjv^ y m^r;v^ y m^m-rw^^m 

mc^-^^xwx'^mm^fih^ 0 \zr/v^ V ^w^^-r^ 

y ym^'^t^^m^^^^>it'^m¥:^y^<r)mmmmo 
im^m 8 ] j^tii-c5>tt hftti^^m^^m vxm 

T^-t^T^m^mmcm^msmmcoy ym^^t^m 
im^m 1 0 ] ^^^e-cr/v-:^ y t^'r'5^5>^ 

[0 0 0 1 1 

60 

10 0 0 2] 

y;virri'^—'^^:y (CFC) t^l 9 9 6^:S"eic^M^ 
KT3^nn:7yU:^ti;«7"2}?>' (HCFC) (12 0 2 
0^^-CtC^-r^C^;6S«)^^bTV^5o ^>^>' 

^?B£^^fi/h^vN;«^s. mm\mmi^^%\^^^<-y fv-^ 

u;«7-7j?>' (PFC) . T^v'^/fL^M (SFg) , 

Ka >^/U:^d;«;— (HFC) fi. "mWX^fx. 

m.^m^^^x^^. ^L^i^xxz.fm'^mm. y^p:^ 
^m^. mim^mm<om^i>^mi^^tix\.^^o zti^(D 

\^^'rtl<D^mm^^:tS\^^Xh^±^^t \.Xyyi\l7\^ 
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yni^Wk^: 3vol% {^^Vr:^^ t^TK^^i: 
[0003] y ^/^fkTK^. :^>fl:7K^tl. m^m^^K . 

[ 0 0 0 4 1 iRftr :7 y^fb^K^o^, :^^^^E&ih-C^^ 
n V 1 2 J; 9 /^iS^ftS<??:7 5/{b7K^<SrM^« 

[0 0 0 51 25^^#:^;;^<^^^^^^cl^^.^;fc7K 

tmM-A>^tix\^^^o 

[0 0 0 6] ^it. y^ym-(:^>^'^t^myKxn. yy 

;t, mm^<Dy>ym'^:t>^^mmm)^T\c\^x\^^^o ^ 
Km^-r^o yx:i>i 2(Dm^^ y^^ikg^^mi^. 

^:^:^^m^no tmmmzyy^t:^/uz^^J^t>o, 6 
5kg^^-r^, :z<r>y^yitfjjv^^^j>.\t.^ mmx(D:^v 
^(OmMim^:ffy^JL^<DWmt UT^v^^bt^^?:c 

[0 0 0 7] U;&^U :7y^$r^tf;t«^yNn<>*>'>fb'^i^ 

<D^mx\t^m^ t urnffj^i-^ r t w^is-r. 

[0 0 0 8] >^5/{b:<7/Wv-»>i^^^*uyc:fc^£0#N7K 



[0 0 0 91 ccoj; p (c. ;^^m>^^#;s/;^*aa^^-c?. 
ii!m\zM'r^mmm^^nx\^^^o 

[0 0 10] 

(D^mxm^-r hy^y ityKm^^m x < i^^-r s 

mm^t\^xm.i^^xx:isr). ^m^mm^tix^^ti: 

[0011] J; 0 ^j:m^<Dwm^m^'r^ 

tiib\cfj::^fhfth<ox. ^^m<omi<oBm^. y ym 

71^-^ })mmm(Dii^t\.xmm't^^t\^x^ . i^^^tks 

[0 0 12] '^it:^^m(Dm2<Dmm\t. yym^-^tj 
^Wi^^^^^it^^iiQ^^mi^X'oxm^^^y ^yVci^^m 
is:^^. ^^vi^^M.^^tsT^v'^^jmmtmm^^x^ 

^j>^^^mmt \^xmm^mf^m^\.xMHx^^yy 

[0 0 13] 

^<!:B&'t-)«. ^:^^^>'/^3^^:3^7— (CFC) , 
^ h*^^r2uy/u:tvi:fy'—j^>' (HCFC) , Ka 
:7y^:^^^;t;— zJfV (HFC) . x-^— ^yW::^-^:^;— JjO- 

(PFc) ^-cfeSo ^fc^^-ra^Miiy^^^a^fc:'^ 

[0 0 14] ^Sfi;^)S^V^#^(Cli. 2 4^ra]li^6«3(C 
[0 0 15] ±i5mit^g6«)^B^-rSfc4btC. :^^m 
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fvi3 y mm.^T)Vi3 y m\^wct^ o \cr;\^^ y 

— r/i-;<7 yif;6^f>tf>fp«b^^tfT/V';«7y^^0e 

glb:fc7K^r/v:«7yif(cMU. (3);&^o^MUyt;*ccofi 
[0 0 16] ^fc, ^^m(Dm2a:>^^u^>i\:,'^mY^ 

(3) <O^S(^I^C-CfeSo 

[0 0 17] ^yt. :^^m(Dms<Dy^uy:^i\:^m¥:^ 

^(D^m:^mn. (l)^nn:7/u:jj-n;«7— jJfi^XfiW 

T/i-;i7y«;6*^t^^^i^$:^tfT/u:5(?y^^— 
i^:^j:^Xo \^7^mi\::fy/i-i^ ^ A >Sr§tiP& L . ^ (c (5) - 

[0 0 18] ±M^i--3(r>y^x2^i^it-^mWiS:^<o^ 

X^^o 

[0 0 19] ±Mm2<D^m^. ^2Jttf^3(D^3 0 

y^^^:yit^mw^:^<o^m^m\^ii^\^x. 
^m\^x^^\^ityvi\:.^;v^^^j>.^m.^\^x^ n-M^ 
xmH'r^^t\^X.^m^^^^o ^(Dl^M^(oy yit 

[0 0 2 0] m2(Dy^uy>^^t^mm:^(D^m:^ 



x;h^tiibtt^^(Dmm^\cfj:(b'r\c. m^^umx^m 
\^it^m^^m'rtr/\^:f3vm^xmtmm^\cmM 
u 7kmi>^mtvx < yi^mf>^mt'r^tm±:ffPs<D 

-e. r>'i-:<7y^fJ;i-^S(07K<^:#tii^-t--5<l:^^jlc. 

y^<omm\c^^^x^7k^mx^mi^ti7i^^-'^ms ^ 
w^x(Dmm^i^m<Dmm^n:^^<oiz^ '^^m^^m-m 

[0 0 2 1] rntcj: mfi^^<Dm:^y^mmxn. 

[0 0 2 2] Jl;i7K^c<^:or^^$i^fc:7^7{b;^7/^->t>A 

A/-ev^^», ^<D:!tkmxn. ^m!^tvxmm'r^:itt^ 

X^fj:<. 21^mm!^t\^xm^X'r^l.f>^fj:^\ U;^^ 
^■rsrir-e. 3:Mmnt\^x\.Xox^^yy^t:^/i^ 

<Ditisbyi^^^^^'r^:^mt\^xm.m\^x^x. y^it 

K-^^^Z-tt^X^^. mtMM^\^tiyyit^ji^^^^J>^ 

vt^cD^^x^^mmtx^xmrnx^^htK mmm\^m 
mrr^^tfi^^^<Dx. x^-m. mmmt\.x<Dmm 

<^^^ti>^X^^o 

[0 0 2 3] Jiia^lcoi6^^^^-r-5fci6(c. :^mm 

mm (&^r. y^^^>it'^m¥:^y^(D^mmm) y 

ym^^t^^m^^nyiy^t^i^cDm^:^ t \^Xy yitTi^ 

:iJvm^fiT^K.^Tji^:^vmt. ^mmm^^^bfDyy^tTK 

-r^i^m^t. m^m^t^hyyit^m:ffy^^mK^ 

i^y^^rjv:fy^jmt^i(^^'^x^ ^^^^^m^^t^r 
j^^itj y m^rjvit} y m\^m^m^mw t . rjvi^ y mt^ 

i^\^x^'^mt^imi\^^^\'y^^im.t^ z,(Dm^mx 
^m^if\^r;v^])m\^m^^tL^mi^(omc^^^xm 
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[0 0 2 4] ^it. ±tS,m2<DB^^m^'r^itisb\C. 

i^M^mi^-t^m^m^WL\fxhx\^\ 

[0 0 2 5] 
[0 0 2 61 

xc^^mm-r^o ^:Lxytmm^mm\.x^^^^>i\:.^ 
^x^^yxi>\2 (CF2CI2) (D^m^m^n^o 

r:^:^^^Ut\.. ^mm^sv=i, 5 0 0h-\ y 

^>M&s, ovoi%, 5ot:o^#-c. y 

n:xi 201 Okg/h(8 3^/WhT)it!m^mm\^tio 

[0 0 2 7] ^^vr:tf::^x^^mm^. m^mn)\z 

g/h(4 1 5niol/hr) (:7 a 1 2 <05>»^atC^ U 2 . 
oTl Okg/h(c^||$n;!inf^^(ll)T^^ic{iI(::^^$tt. 

[0 0 2 8] m%(o^¥irxmmMm2^)^'^'^^f\^it.m 
mmri^oxy^iy^m-^^. yvWLim 

(HF) : 3. 3kg/h. *g>fb7K^(HC 1) : 6. Okg/h. - 
m\\LmMkOO^ : 3. 6kg/htC/^So 

[0 0 2 9] ^'^<o^:^\mmmm2^)Tm^WLniti 
i)\^\cwtnibtiitc^'^mcx^x^^^^mi^. 

co;^;65g^^^(32)--^i^^n-5o fi§t^^(32)Tfi. T/U 

m(iB)\zxoxWimcMm^th^o ^mmsDx 

i^. ^m^:^<D^M%:nmcL.x\^^^t^^ ^^^(32)^ 



[0 0 3 0] ?^ip^(3i)^^OJe§^^^(32)tc«:. T/W;?; y 
W(40);6*bli^:jKV>^(41){w<t-oT2 2mVh<?3Tyw:^ y 

;^>^u-yX/v(35)tcj:or;^:rw— 
^nSo ;^*P^(3i)<??:^:/u~ ^SSJ^i. iS^j4 5 ot:<o5> 

^ cDg^ic J: o T mm\^fi:^^mm^-^n^m^ 
[0 0 3 1] is:^}^n. ^m^mmx^iiirjviy^mm 

[00 3 2] ^^<oftmciS^,^fj:r/\-:^ y T/u:tj y 
2^ ^-^^ (43) ^ r y (44) tc j: o r r /u 

:<;yif (40)tc#t^So r/v;(7y#j^S(i. :^-r-5-^^ 

^^>it-^m(Dmm. ^mmc2;:oxmm\^. m^-^:^ 
(o^m^'Si^m^A^m^n\^xi.m<om^^mt'r^o r 

2i{Oll)^) tX^itWi^. 1 6kg/h(2 1 6inol/h)^r/W 

i3 y mmk^^m (44) t/v;j(; y it (40) {c^a#^^ 

T/V^ y (40) (r/P;*; y : 3 m^) <07m.iti3/\- 
S^^«i(44)f*. i^^S(c^i^a^$[J^T#;5;^i!^y 

y^—^^um\^. r/^^i3])<DmmmM^^^^xy^^^o 
^ys:r/w:^yit(40){cfi. ^^^l4^M-c$>S7K^{t:;«7 

/i^i^ ^ M^RX^^^^^mx^^ y !^ A (C a 

F2) d5r/u;<7 y (4o)Jl^^fp^c^fc3gu?^£v^ J: 5 \zm^. m 
m^U5)icx^mwi.x\^^^o 
(0 0 3 31 ^^m<Dmm(D^^m(22)\;m. T)vi^ y 

t;:: <t S (32) t\nx<Dmmt'^^^ U/^v ^ \^-^ 

^^^UTV^5o ^*^±^(Cfiv^^;^i5'(36)^^e 

(33) t^hii^:^-:/ >'>^(34) (c <t o TTK^msL/h^t 

[0 0 34] ^^^(32)-cg^*$t^yt:7y{t:7K^(H 
F). :^{i:7K^(HC I )j^. r)v^^)mi.mx^i^^ 

imm'^<oyv\\Li3;V^y^J>. (6. 5kg/h) . 
tt<^:^>ft::*/l^i/^A (9. 2kg/h) , tK (6. Okg/h) 

1 )^^^^n$^7K®?{b:^7/^^:/!>A(c a (OH)^)-^^^^^^- 

2HF+Ca (OH)2^Ca F2+ 2 H2O 
2HC 1 + C a (OH)2-^C a C 1 2+ 2H2O 
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[0 0 3 51 TJU:^])Wi^O)\^<D^>yit^/\^iy^J^, M 

it^/i^i^^M.<DWk&ii. r?\^^ y mwi^r)\^i3 y it (40) 

y (40) h \mmm\^mjmmi^^ v (55) \c <t 
0x3 5 okg/hor/i-;«7 y^?^^jisi.7Ka(5i)(c#^il&u. 
i;i7K«il(5i)(cj:or:7y{t:;?;/^v-i>^ (6. 5kg/h) t 

i^. n^ms\)\z.2;:^xm^^fhitmm^\^\t,^ 50% 

[00 3 6] flii;!K«IS^j^xKi^:7'(55)<D3i^(i. T/v-^ y 

(00 3 7] Ji5i7ktcj;*9. ^mm\SLmm^m^m\^''it.r 

^vij y ^fK;dsr/w:=?; y (40) (cM^ix. 5>^:«f ^^taSffi 
(56)(DM^(^3 0 OL/hO— ^ailgfiir bTV^-5o * 

:7 a — 7 ^ e> r/i^i3 y ^fSefo— 4 8 L/h^tt 
[^1f(62)j;ii^m-rSo ;ico:^-x-<:7t3— r/w;?7y^ 

9kg/httpilt(62)(c^tH-r'5c^-e. i?^j^i-5r/u;(7 

y^tf<Dm{b:«;>'^i^!^Aig|J[^Sr-^o^oTV^-5o ^ 

[0 0 3 81 ^mm^m^^>zrm)t^hT/v:fy vmm 

--^i^$*xaT/^:&y^ie^ti. 5^1l?^1t(60);6^P>(m^ 
^f(62)(c^4 8L/h^^W$tt^ri:-e. CCO^<^7K;d5^ 

;<7y|f (40)-v'^i^br^><tV^;6^ :$:^iScD?^^-Clifi8^* 
^ (32) ^(Dy'K:^^ (36) ^:^^5>«07K 

[0 0 3 91 mj^m^i)t^hwm^fi^mm^^(oyy 
{t::*/i-i/»>A(c a F2)(i. ^mmtv.x^m'r^^Lt 
t^x^^it^^ m^ut\^x<oHMmm^±-\f^tL^\^m. 

^fci63ti^^(54)lCi;oT-<W^/ bWc-rSo 

[0 0 4 01 ^mm^{m)<D:^—^<yxi—^^>t^hn: 

mBA (61) ^ fc \^tmm b (62) -^^i^tn $ fhf^T;\^^ y ^ 



« (6 1) 2 tt 1 ffif-ef^^^tf (60) lb co5>glier 

\'ix\^^^m\^^o-:^<Dtmm{^\)xmmm\Simm.6^ 
^ViM^^x±.m.^m^mmmm-^mm'r^. ^<om 
2^<otmmm)x^-K\znb ^ t\cx^mwM{Q 

mcwtmcmo^:tmc^^xn^o ^jti^. ^mm^^^ 

7K^nT^>fe-S*^^'C?^cCV^J:5/^^S:^ bi^Sm^^ br 

mw^^mvx^mm<o^^mm^(G3){mm'r^:zt 
hx^^o 

[0 04 11 itm^(6i)f&w^ttf^vit4¥mmi^mw 

b. wj&^T^i.xmmi^^^mx.x^^izmm'r^o 
(0 04 21 tt^wi&i)'x^'i^m(D$^mm^^m^^m\^ 

xpH<Dmm. y ^ymiF)M^^o)mm^notim. m 

7K^>^:/(64)tcJ:oX^^tc^^7K-rSo myi^'r^m<Dm 
miz^m-r^m^^mmx^ r^v-^j y xx-y yit:iJ/^i^^M. 
t^^^ttm^\^\^\ ^tm^mc^ox^^^ti^ 

[0 0 4 31 ^mM(r>mmxyx^ ^uv2y/u:^u 
:iJ'-:^>Xh^y^>'l 2 (CF2CI2) (D^MM^:^:^ 

[0 0 4 41 

^7^A^ia2tc^-r« mM(r)mmixn^MM:ff:^i>^ 

(ommi^c^n^m^^yi^'r^^m (tt^«(6i). n 

tP1f(63). ^N7K3K>'>^(64). ^'^:&£^^>-i^(65). :^g^:$^ 
^^i5^(66));65^^{C/^5o 

[0 04 51 CsFgCD^^^^Sf^. CsFe^lS^Srfl^-t- 
^=Sr^yT;«f;^$r^^ir b. SV==l, 5 0 0h-\ 
Felft^3. Ovol%. ^jS^mSS 0 O^CcD^^-CC^Fe 
01 Okg/h (7 2. 5mol/h) *!i3®$:|^J£byho ^^VT 

:^:^xh^^^\t.. m^(n)\m6 ofim^/hm^^^'r 

5o 7K(^. ^&^>'^a2)iCX^XC^F^<D^m\Z'^>^ 
^J:m<D2. SmxmO, 8kg/h(5 4 4mol/h)^^m.tt 
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[0 0 4 6] mm(O0kW'cm^^tiit:^p^lt. 

^X^m^tl. :7y^b7K^(HF);&S8. 7kg/h(4 3 5iDo 
l/h)RXJ^~mi\l^m{CO)t^2, 0 k g/h(7 2. 5mol/ 
h). — ^{t:^^(C02);d5 3. 2 k g/h(7 2. 5mol/h) 

^rT'i-— t::<tor 1 0 ot;£AT(-?^^$*x 

|i^8 0 0t::i:ii5i^(O-x?. ?i?acD5>»:^f>^^ i o ot:^T 

#m§& (15) ic J: o T^^-^^tti $n$o 

[0 0 4 7] ^^vity iyityi<.m(HF)(D^mz^m'r 

i^^e (44) (c J: o X r /i-;«7 1; <f (40) \zmf^ ^ So tKSS? 
coi. 3^fl:(D2 Okg/hir-rSo r/i-;«7y^f (40)-C-^ 
?^*P^(31), fi^*^(32)tc^^;;^>^u-^tv. 

ryw;«7y^f(4o)--iHiitK$ttsj;5(c:. m^y^—zf^n 

m-t-So r/w;^y^f (40)T(i. >^y<t:;!K^(HF)>55tf^ 
$nT^^^i4i|^3^-CfeS:7i/Yb:<7/u^>-l>A(C a F^) 

[0 0 4 8] rjv:^^)m{mf>^h\^. mm^-i^-:f{^\)\c 
J:or?ftip^(3l). ^^^(32)cD;^>^w-(cr/u:^; y^ 

ooL/h$rjisi7K^(5i)(c#ti^-rSo r;i-c^^^i^M 

[0049] Ufcr/^:«7 y ^^e^ti. 

5>^?e^^f (60) ii> b ^fmmm^i^zf (56) (c J: o T T -/u:^7 

[0 0 5 0] :^mm(Dmm(r>xv\z'p^\cx^x^mm 

[00 5 1] V:^^\.fj:f>ti^^ flft^K Ufc^^^14i^M<0@ 
?f^5^(;i(i5 0--7 o%^D7K;5s^^tvrv^-5fc^^>. ^ttt- 
^^•r^mi 8L/hcD7K^^f^(cffi^-r:5i^^^;55fc$o 

x^x^^mmcomm i i^^i^i^^^ (32) f^o 
7^ ^ ^ (36) (^igfei^sr^^aT^j^-r -5 c t t^^mmxh 



^F^^y^i? 1 8 L$:#t^-r-5r^tcJ:oX7^^ ;^^(36) 
[0 0 5 2] z<DXoicy^ym&.^(Dy^t2y:^:^^^t£ 

[0 0 5 3] J'j:*^. ;!^lllife^-e(i. y<—y/u:tti:ij—^ 
Q<D^m:^:^<r>i[!]tm\:i^\f^X^^itf)^^ m(Dm 

>'<o^Mm:is:^ (D^m^mm^^n ^^tii^x^^. 

[0 0 5 4] 

i^^^fiJ^Ufc^'n^'l 2 (CFgC 1 2)<^5>^^3Si^;^ 
v'A^^Ig3tC^-ro y'ci>'12Vt. 1 Okg/h (8 3mol/ 

h) ^i^-rSo tb^?PJi:bTfPrfi;«f;^S:. Sg^b^J^UT 

^^^Wi^-rSo ^-f. >^a>'12(t. :7n:/7}?>'-<(i 
3);5^e)>'o>'i?Kg^^#(13a)-egStfi$r 1 Okg/h (8 3roo 

1/h) \cmm • Siit^ fPTfi;?/;^ ^ii-a^ ux^j^sg(22)-- 

f&-CfoS4. 7NmVh(2 1 0 mol/h) (^^^5 • ^J|a|)-r5o 
^^(t^^Mfl:P^# (10a) xmmitt^ 1 . 2 f&tc/^ -5 J; 

(22)--#tj^-r6o 

[0 0 5 5] ^^m22)x\^. m.^^'^-~'rm)x^%t 
:^mt^^^i.xy^yit7km{HF). m^tT^miuc I). 

[0056]>^n>'12 (D^X. ^^"T S^:^f 

So ^:^y^n}!^m^{zi)\cmt>^ti. p^:fi^—\zx^x 
1 0 o'C^T^cMjf^^nho rr-e?^ip^(3i)<?5;^:7'u 
— fi:f*. ^m:^y^mM^so ox:iS)^b i o ot:4^JiT(ci- 

(i. ^*^(32)-C:7 5/>fb7K^. J^^bTK^^Srl^^m. 

[0 0 5 7] :^{b7K^(HC 1). y yitTi^miUF)^^^ 
T/v;^yif (40)(cJ:oTtt^j^$n. :7s/{t::!S;/W'>!5'A 

(CaF^), *S{b::«7>'^v'T>A(CaC l2)t-?'j:'5o ^^P(- 
^^-rs^K®?{t::^7yi-V!>i^(Ca (OH)2)(*r/W:!?? y^ 
fiWi^g (44) \cXo xr^vij y (40) ^ ti -So 

^'^l-it^^^/cCfiOl. 3f^ (1 6kg/h)i:-rSo r/v;«7y 

(40)-csiS^^tPU:fcr/^:*;y^?^(i. ^^^v:^(4 
D^lr^^b. ?^ip^(3i). B^*^(32)t?;^>^U'-yX/u 
(35);5^e)-^S:=^7^u— r>'V;«7y;tt(40)-^ 
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[0 0 5 8] T/i'^vwmi^^^n. m^^mmii^ 
^:y:/(55){cX^xm3 5 Okg/hSrflfi7Ka(5l)(^^*& 

[0 0 5 9] m?k\:ixr)^mm^w^^^^ti'ftr/u^ 
(4o)(cM-r^>r v-irttsutc. ii^nwmm ^Mt^h-^ 

m<^r/p;?; y ^;6^^-^S(D^i»i4i^M(c a C 1 2) 

[0 0 6 0] tfcP^^f (61)"ett. 1 By5Mtr©J^5>^tfc^ 
ttP^^C0±m(O;^^^^M4f(63)(C#^^5o fill 

[0 0 6 1] 

— i^>^7X'^^^J^U;fc:7n>'i 2 (CF2C 1 2)<^:$>^ 
^3®-'>;^7'A^^4lC^-ro :7D>'12ri. lOkg/h 

(8 3iDol/h) #tl&i-$o 7K(i. y n-^i^m\^^^W:fii'^ 
/Uit(D2. 5f^fi-e$>^7. 5kg/h(4 1 5mol/h)^^i^ 

[0062] 7D>-12r±, V«JfEfi:fi^#(13a)-C 

mm^m^' mmv^ 7K^?i-^uT>^^x-^h— ^(24) 
-^^^■rso zKJi. ^^^^^e(i4)d^b 1 0 ox:<Dm 

[0 0 6 3] :7"^X-^ h-=^(24)-e(^. y^X-^^^ 

eicj;o-c. r— ^^^^x-^tci^^^pe^tci o, 00 

[0 0 6 4] :7 n 1 2 <D5^^-C. ^^i-'5^<±;<f 

0 ot:^Ttc^?^$n6o :ir-c?^*P^(3i)(o^Xw- 
sri. 10 0 o*t;i^JtJi<?55>^:^;^ma[^ i 0 ot:4^T(- 

;^(HF. HCK COg)!!. ^^^(32) -C:7 ^j/^^tK^ 
(HP). :^{t;7K^(HC D^Sr^^Lfc^, 



[0 0 6 5] :^{b;?K^(HC 1). :7 s/>ft:;^^fi(H F). 
ryu;^7 y<f (40)(rJ:o-C4'^$ti. :7 5/>ft::^/ui^i> A 
(CaFa). :^^t;;<;/WVl>A(Ca C l2)tC/^5o ^^P(C 
^^■r$7K^{b:<?/^V!J'A(c a (OH)2)(ir/V:!(;y3^ 
S:^i^®(44) tcJ:oTr/W;<;yif(40)tc-^i^$tLS« 

ft'^tc-e^v^/^Scoi. (1 6kg/h)i:-t-So r/w:«7y 
ffif(40)-c«§[^f^^bytT/v:<;y^?^H, ^^iK>':/(4 
D^iSI^U. ?^4P^(31). ^*^(32)-C>^>^U'— y X/u 
(35)7)^^— ;^fi:>^XU" r/\^^')m(.^o)^ 

[0 0 6 6] ^;rc. r/vfj^)i^{AQ)t^hvx^ wm^i^ 

2j^>':?^(55)(CioTifS^J3 5 0kg/h^Ji;i7K«fe(51)<^^i^ 

[0 0 6 7] ISiTKtc J: 0 ^^^i^W^^^ uytT/w:3& y 
/i-:^yit(40)tcML. 5>^:?f;=^*Q;3McOT/P::&y^?e^t 

(40) (ciM-r^^r :/^«ts'j(c. ^mm.mm±Mt^h:^— 

^<—yn — ^^^Xtmm^^^^^^o en**. flSi;?K^ 
C0T/l-;?7 y ^*K;0^^-^fi<D^^i4i^W(C a C 1 2) ^ 

^«3fi§^<c^-e. r/i-;*7y^iowJ^{cj:sr/v;(7y 
mp^m(Dmmm^wwi^<r>±.^^n^x\^^^. f^^^ 
Tfx^ij y It (40) f^<^T/i-:)t7 y etp^^f (61) 

fo^o ^S5>t^7|C<DM^Ii. ^^^(32)<D±^;0^f>#t^ 
[0 0 6 8] efcP^^(61)T?(i. 1 ^tAl[XmWy^^m^ 

ttP^^(0±m<^;^$rI^^1f (63)(c^i^-r-5o iSH 

[0 0 6 9] W®H±$rJfS|-(D^]g^ I ] ^;tf^g^^^ 

[0 0 7 0] mm^h y^xmu^m^mx. 

1 0 o^r^^M^^i:. ^mwmm^^\^^u^m.^m^ 
(^i^^^t) 

^S!mS:3 0t:. sot:. 7o*t; 

: pH 0. 14iAT 

^^^ra : 1 0 o^r^ 

?^cCi3. ^^^eett . :7 n >- 1 2 ( 3 vol%) L 
(7 2/>fb7K^ : ^i^6vol%. :^>ft:7K 
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10 0 7 1] 10 omm. mimm\:imm^'^ftmm.t^ 
[0 0 7 2] /unburn thm'M(D^ 

[0 0 7 3] z<D^^mt^^. :^^ym^^t^^m^^ti^>^ 



[0 0 74] :^mm<Dmm<Dmm i^4<Dm:ff>^^miy 

^mm-r^ ^ t ^ piigjc urv^So 
[0 0 7 5] mm±un<Dm'^nm u ] :7>ym^^ 

:^\f^mmumco\^^xnoftunm^^<Dm^%:mi 

[0 0 7 6] 

[^1] 



No. 








1 




H-0.0 lwt% 




2 




+ 0.0 2wt% 


3 




1 OO^PrJ3"eti5»e 





[0 0 7 7] -^1*^^::^ l.Xmm'Mm^imti 

i ^-^^O^f V-rij^/U^ ^^^y^t3-f ioiZt/^^T-^^l^ 

2{3yoi%)^mm<D'mum^:^:^^mm, (400^. ^ 

^y^ty^^ : 6 vol%. ^itTi^m : 6 vol%) tCl , 0 0 0^ 



: y ^fbTK^ 6 vol%. m.it7km 6 vol%(:7 n >- 
1 2(3vol%)5)^:^f;^) 
:ff^m.^ : 4 0 ot: 

^mmm : i , o o o ^ra 

^f^'. 1 OONpra#^b;fc^;^ri*:i^>i-<D:l^^>^Il-< 

t>(cm^(iE^ti-f. mmvx 1,00 o^^t^g^^i^ 

[0 0 7 8] 1, 0 0 0^r^g-C<OSfl:JBiJ^-t?ti. ^> 

m^\co\^^xmm\c^^^n^tcmM:. m-^^^mxn 

[0 0 7 91 C<DZtXr). :7y^^^tf^tixNnyi/ 

^m:^:^^mmm\c^^f^(omM^^ 1,00 o^t^o^ 

[0 0 8 0] 



^ox^m^:^^(o^mrf^:itt^x^^>o 

[0 0 8 1 1 ^7t_bfB:^^fe^Ut^M^C:^oV^r. 
[HiffiofBfWjrU&ig] 

[1^1] "^m^w^ii^^mx^^^mk-^s^yxii^^w^is 
[m 2 ] m^'^w^ii^^mx^^^fm.-^^o^-F ^^mmis 

[I§I3] ^i^^^^7KAE!!3StCj:5J^j^:^^:7a 

(IE 4] ^m^W^i^^mc^^zf'7:<-T^^'7xx:y^ 

[1^5] :7iy>ft:7fc^^^^, :^{b7K^^?^t^-t-^lfB^^o 

[^^co^l^] 
lOa 

1 1 tm^ 

1 2 ^fiTKi^T^ 

13a :7 a V-g^Sflgp^ 

1 5 #NjiL^ 

15a n-t^ii:^mMmm^ 

2 0 ^Sil^^li 

2 2 
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2 3 




4 5 




2 4 




5 1 




3 1 




5 3 




3 2 




5 4 




3 3 




o o 


7k JS<tfc4^7hf 1^ 






O D 




3 5 




6 0 




3 6 




6 1 


et^^f a 


4 0 




6 2 




4 1 




6 3 




4 2 




6 4 




4 3 




6 5 




4 4 




6 6 





mil 
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[1^3] 




[1^4] 
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[1^5] 




{72)mm^ ^ mm (72)^^# ^Uj 

0 itm^^cWTHT g 10# 2 9 
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